Inhibition of rat and human adipocyte adenylate cyclase in the antilipolytic action of insulin, clofibrate, and nicotinic acid.
Clofibrate (Atromid-S), nicotinic acid, and insulin are known to be potent hypolipidemic and antilipolytic agents. The present study was undertaken to define the mechanism of action of this latter effect on isolated rat and human fat cells. Sodium clofibrate (0.42 mM), nicotinic acid (0.42 mM), and insulin (100 microU/mL) were shown to inhibit norepinephrine-stimulated lipolysis in rat and human adipose cells and this inhibition was associated with a reduction in intracellular 3',5'-cyclic AMP levels. A similar cyclic AMP lowering effect was demonstrated with insulin in the presence of procaine-HCL, which uncouples the adenylate cyclase system from lipolysis. This insulin effect was attributed to inhibition of adenylate cyclase. A direct and significant inhibition of adenylate cyclase in membrane fractions obtained from isolated human adipocytes was demonstrated for all three antilipolytic agents. The common membrane site of action of these agents whereby adenylate cyclase activity is depressed, thus decreasing cyclic AMP production and free fatty acid (FFA) mobilization from adipose stores, implies a central role for the adenylate cyclase system. These findings are consistent with the view that the hypotriglyceridemic effects of clofibrate, nicotinic acid, and insulin may be partly explained by deprivation of FFA substrate for hepatic very low density lipoprotein synthesis.